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Development of an optical scanner for Dome Fuji II ice core project
Morimasa Takata+, Yoshinori Iizuka+", Hitoshi Shoji,, Atsushi Miyamoto,#, Sepp Kipfstuhl-,
Takeo Hondoh+, Shuji Fujita. and Yoshiyuki Fujii.
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Abstract: An optical scanner for stratigraphical study was developed for the Dome
Fuji ice core project II. The optical scanner measures two-dimensional light scatter-
ing intensities and records optical structures of ice cores. We developed the scanner
hardware and control software. The line scanner is controlled by a personal computer
and is constructed for automatic measurement. The sliding speed of the scanner is
about /mm per second and, therefore, one ice core sample with a standard length for
our sample processes (+./m long) can be measured within about six minutes. The line
scanner was transported to Dome Fuji Station, Antarctica, by the wintering party of
the ..th Japanese Antarctic Research Expedition (JARE-..), and will be used for
Dome Fuji II ice core measurement by the JARE-./ summer party and successive
parties.
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Fig. +. Design image of equipment. (a) View from top. (b) View from front. The equipment was
made from a robot module, base frame, ice core sample tray, and a measurement unit. The
measurement unit was mounted on the movable stage of the robot module and moves along
an ice core sample in order to measure the samples along the whole length. The width of
the equipment is about ,..m.
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Fig. ,. A picture of the equipment.
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Fig. -. Detailed drawing of the measurement unit. LED lights were reﬂected by mirrors and
irradiated on to the ice core sample. A CCD camera detected the distribution of scattering
light intensity and obtained images were recorded in a digital video recorder and hard disk
drive on PC. An image of ice core sample was obtained by image analysis of the obtained
images along the ice sample.
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Table +. Details of system components.
Device component Maker Model
Robot module
CCD camera
Lens
Light source
Mirror
Computer
Capture board
RAID board
Digital video recorder
Base frame
NSK
Toshiba
Canon
Imac
Siguma Kouki
Tukumo Denki
Canopus
Adaptec
Sony
Meiritu Seiki
XY-HRS,**-RH.*3
IK-C.*
VF,/ +.. with /mm extensiton ring
IDB-+**/++W
TFA-0*2*R+,-*.-
TH-Series H
DVStorm-RT Light
ATA RAID +,**A
DSR--*
/*mm alminium proﬁle
OPQR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Table ,. Comparison of light source. “·” mark indicates excellent,
“¹” mark indicates good, and “º” mark indicates poor.
Light type
Stability in
cold temperature
Low heat
radiation
Price Maker
Fluorescent light
Light Line
Halogen rod light
LED light
º
¹
¹
¹
¹
¹
º
·
·
º
·
¹
e.g. Toshiba
Stemmer Imaging
e.g. Phoenix Denki
Imac
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Fig. .. An image of one /* cm long Dome Fuji ice core sample obtained by a line scanner
measurement. The measurement was carried out using the same measurement unit with the
developed equipment. The intensity level is ,/0; white color shows maximum scattering intensity
on the image. Rectangular gray color objects show cloudy layers identiﬁed by initial visible
stratigraphy observation. The obtained image shows that the identiﬁed layers were detected
completely as strong scattering regions. The obtained image also shows that one identiﬁed
layer (left side) separated into several layers and other cloudy layers could be identiﬁed.
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